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A bs tr ac t
Background
Comparisons among countries can help to identify opportunities for the reduction 
of inequalities in health. We compared the magnitude of inequalities in mortality and 
self-assessed health among 22 countries in all parts of Europe.
Methods 
We obtained data on mortality according to education level and occupational class 
from census-based mortality studies. Deaths were classified according to cause, in-
cluding common causes, such as cardiovascular disease and cancer; causes related to 
smoking; causes related to alcohol use; and causes amenable to medical intervention, 
such as tuberculosis and hypertension. Data on self-assessed health, smoking, and 
obesity according to education and income were obtained from health or multipur-
pose surveys. For each country, the association between socioeconomic status and 
health outcomes was measured with the use of regression-based inequality indexes.
Results 
In almost all countries, the rates of death and poorer self-assessments of health were 
substantially higher in groups of lower socioeconomic status, but the magnitude of 
the inequalities between groups of higher and lower socioeconomic status was much 
larger in some countries than in others. Inequalities in mortality were small in some 
southern European countries and very large in most countries in the eastern and 
Baltic regions. These variations among countries appeared to be attributable in part 
to causes of death related to smoking or alcohol use or amenable to medical inter-
vention. The magnitude of inequalities in self-assessed health also varied substan-
tially among countries, but in a different pattern.
Conclusions
We observed variation across Europe in the magnitude of inequalities in health associ-
ated with socioeconomic status. These inequalities might be reduced by improving 
educational opportunities, income distribution, health-related behavior, or access to 
health care.
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Inequalities in health among groups of various socioeconomic status (as measured by education, occupation, and income) consti-
tute one of the main challenges for public health,1 
but it is unknown to what extent such inequalities 
are modifiable. Because international comparative 
studies can help identify opportunities for reduc-
ing inequalities in health, we conducted a study 
aimed at measuring variations in the magnitude of 
inequalities in health among 22 European coun-
tries and at identifying some of the immediate 
determinants of these variations.
Europe offers excellent opportunities for this 
type of research because of the intercountry vari-
ety of political, cultural, economic, and epidemio-
logic histories and because good data on inequal-
ities in health are often available.2 In a previous 
study, we compared socioeconomically based in-
equalities in mortality and morbidity among 10 
countries in western Europe during the 1980s.3-7 
We now report a study of the magnitude of in-
equalities in health in a much larger number of 
countries in both western and eastern Europe dur-
ing the 1990s and early 2000s. The inclusion of 
eastern Europe allows us to determine whether 
countries that have gone through a turbulent pe-
riod of political, economic, and health care re-
form8-12 have larger inequalities in health than 
countries elsewhere in Europe.
Me thods
We obtained data on mortality according to age, 
sex, cause of death, and indicators of socioeconom-
ic status from mortality registries (Table 1). The 
data were based on 3.5 million deaths in 16 coun-
tries among more than 54 million persons ranging 
in age from 30 to 74 years at the beginning of the 
study. The data were drawn from national popu-
lations, except for the United Kingdom, with data 
from England and Wales only; Italy, with data from 
Turin only; and Spain, with data from Madrid, Bar-
celona, and the Basque country only. With regard 
to the mortality data from England and Wales, this 
article has received clearance from the Office for 
National Statistics Longitudinal Study (reference 
number 20037C). We performed two analyses of 
the data on death according to cause; one analysis 
focused on common causes of death (cancer, car-
diovascular disease, and injuries), and the other 
focused on more specific causes of death (smok-
ing-related causes, alcohol-related causes, and 
causes amenable to medical intervention, such as 
tuberculosis and hypertension13,14). Code num-
bers of the causes of death according to the ninth 
and tenth revisions of the International Classifica-
tion of Diseases, Clinical Modification (ICD-9-CM and 
ICD-10-CM) are given in Table 1 in the Supple-
mentary Appendix, available with the full text of 
this article at www.nejm.org.
Data on self-assessed health and risk factors 
for disease (e.g., smoking and obesity) according 
to age, sex, and indicators of socioeconomic sta-
tus were obtained from national health or multi-
purpose surveys that also included self-reported 
socioeconomic data (Table 1). The data came from 
19 countries and almost 350,000 respondents who 
ranged in age from 30 to 64 years in some sur-
veys and from 30 to 69 years in others. All data 
are nationally representative. For self-reported ill-
ness, our study focused on the single-item ques-
tion on self-assessed health (“How is your health 
in general?”), which has five possible answers, 
ranging from “very good” to “bad.” In order to 
make use of the full range of levels of self-assessed 
health, we gave quantitative weights to each level 
(i.e., a multiplicative factor of 1.85 for each level 
worse than “very good”) that were derived from 
the average number of chronic conditions in each 
level15 (details of the calculation are given in the 
legend to Fig. 2). The only risk factors for disease 
for which data were available in a form that en-
abled them to be compared across countries were 
current tobacco smoking and obesity, defined as 
a body-mass index (the weight in kilograms di-
vided by the square of the height in meters) 
greater than 30.
Socioeconomic status was measured by educa-
tion, occupation, and income. Education levels 
were categorized as no education or primary edu-
cation (up to approximately 6 years of education), 
lower secondary education (up to approximately 
9 years), higher secondary education (up to ap-
proximately 11 years), and tertiary education 
(bachelor’s degree or higher). Data on education 
level were available in a comparable form for most 
countries from both mortality registries and health 
interviews or multipurpose surveys. Occupations 
were classified as “manual” (considered the lower 
level) or “nonmanual.” Data on occupation were 
available from mortality registries for middle-aged 
men in a limited number of countries only. Income 
was categorized in approximate quintiles of equiv-
alent net household income. The self-reported 
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after-tax incomes of all household members, in-
cluding benefits, were added, and the total was 
corrected for household size by dividing it by the 
total number of persons in the household to the 
power of 0.36. Income data were available from 
surveys in a limited number of countries only. Ta-
bles 2, 3, and 4 in the Supplementary Appendix 
show the distribution of study populations accord-
ing to education level, occupational classification, 
and income level. The proportion of the popula-
tion with less education tended to be large in the 
southern and eastern regions, whereas inequali-
ties in income were large in England and Wales 
and in Portugal.
All measures were adjusted for age. Because 
both relative and absolute measures of inequali-
ties in health are important, we have presented 
both the relative index of inequality and the slope 
index of inequality16,17 for each country separately. 
Both indexes are regression-based measures that 
take into account the whole socioeconomic distri-
bution and that remove variability in the size of 
socioeconomic groups as a source of variation in 
the magnitude of inequalities in health.17 In the 
regression analysis, mortality, morbidity, or risk-
factor prevalence was related to a measure of the 
rank of education, occupation, or income, in 
which the rank was calculated as the mean pro-
portion of the population having a higher level of 
education, occupation, or income. 
The relative index of inequality is the ratio be-
tween the estimated mortality, morbidity, or risk-
factor prevalence among persons at rank 1 (the 
lowest education, occupation, or income level) and 
rank 0 (the highest level). The relative index of in-
equality was calculated with the use of Poisson 
regression analysis, which also generated 95% 
confidence intervals. The slope index of inequality 
measures absolute differences in rates (e.g., in 
deaths per 100,000 person-years) between the low-
est and the highest ends of the socioeconomic 
scale. The slope index of inequality is derived from 
the relative index of inequality and the age-adjust-
ed overall mortality rate according to the following 
formula: slope index of inequality = 2 × mortality 
rate × (relative index of inequality − 1) ÷ (relative 
index of inequality + 1).16 Because the slope index 
of inequality depends on the overall mortality 
rate in the population, we have presented these 
overall mortality rates together with the slope in-
dexes of inequality.
R esult s
Figures 1A and 1B show relative inequalities in the 
rate of death from any cause according to educa-
tion level. The relative index of inequality is great-
er than 1 for both men and women in all coun-
tries, indicating that, throughout Europe, mortality 
is higher among those with less education. The 
magnitude of these inequalities varies substan-
tially among countries. For example, in Sweden, 
the relative index of inequality for men is less than 
2, indicating that mortality among those with the 
least education is less than twice that among those 
with the most education; on the other hand, in 
Hungary, the Czech Republic, and Poland, the rela-
tive index of inequality for men is 4 or higher, 
indicating that mortality differs by a factor of more 
than 4 between the lower and upper ends of the 
education scale. The smallest inequalities for both 
men and women are found in the Basque country 
of Spain, whereas the largest inequalities are found 
in the Czech Republic and Lithuania. Education-
related inequalities in mortality are smaller than 
the average for Europe in all southern European 
populations included in this analysis and larger 
than average in most countries in the eastern and 
Baltic regions. Data on occupation-related inequal-
ities in mortality among middle-aged men (Fig. 
1C) confirm that relative inequalities in mortality 
tend to be smaller in southern European popu-
lations.
Table 2 shows that the international pattern 
observed for relative education-related inequalities 
in mortality also generally applies to absolute edu-
cation-related inequalities in mortality, as indicat-
ed by the slope index of inequality. In Europe as 
a whole, persons with less education have higher 
rates of death from all causes except breast can-
cer, as indicated by a negative slope index of in-
equality for this cause of death. Inequalities in the 
rate of death from cardiovascular disease account 
for 34% of education-related inequalities in the 
rate of death from any cause among men (451 of 
1333 deaths per 100,000 person-years) and 51% 
of those among women (251 of 492 deaths per 
100,000 person-years). Although death from al-
most any cause is more frequent among those 
with less education than among those with more 
education, the range of variation for a single cause 
of death sometimes includes both “reverse” in-
equalities (higher mortality in groups with higher 
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education) and “regular” inequalities (higher mor-
tality in groups with lower education).
These data help to explain how smaller educa-
tion-related inequalities in the rate of death from 
any cause in southern European populations and 
larger inequalities in the eastern and Baltic regions 
arise. Among men and women, smaller inequal-
ities in the rate of death from any cause in the 
southern region are due mainly to smaller in-
equalities in the rate of death from cardiovascular 
disease. For example, among men in the Basque 
country, where the education-related inequality in 
the rate of death from any cause is below the Eu-
ropean average, death from cardiovascular disease 
accounts for 46% of this difference (i.e., [451 − 16 
deaths per 100,000 person-years] ÷ [1333 − 384 
deaths per 100,000 person-years]). Larger inequal-
ities in the rate of death from cardiovascular dis-
ease make an important contribution to larger in-
equalities in the rate of death from any cause in 
the eastern and Baltic regions as well; however, 
important contributions are also made by cancer 
in the eastern region and injuries in the Baltic 
region.
In Europe as a whole, inequalities in mortality 
from smoking-related conditions account for 22% 
of the inequalities in the rate of death from any 
cause among men and 6% of those among wom-
en (Table 2). Inequalities in smoking-related mor-
tality tend to be larger in the eastern and Baltic 
regions (among men only) and smaller (or even 
“reverse”) in the southern region. In Europe as a 
whole, inequalities in alcohol-related mortality ac-
count for 11% of inequalities in the rate of death 
Figure 1. Relative Inequalities in the Rate of Death  
from Any Cause.
Panel A shows inequalities between men with the low-
est level of education and those with the highest, and 
Panel B shows education-related inequalities for women. 
Panel C shows inequalities between men in the lower 
and higher occupational classes. Economically inactive 
men whose last occupation was unknown were exclud-
ed from the analysis. Because exclusion of these men 
may lead to underestimation of mortality differences 
between occupational classes, we applied an adjustment 
procedure that was developed and tested in a previous 
European comparative study of inequalities in mortality; 
the procedure is based on national estimates of the pro-
portion of economically inactive men in each occupa-
tional class and of the mortality rate ratio of inactive as 
compared with active men in each occupational class.18
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from any cause among men and 6% of those 
among women. Larger inequalities in alcohol-
related mortality contribute to larger inequalities 
in the rate of death from any cause in Hungary 
(among men and women) and the Baltic region 
(among men only). In Europe as a whole, deaths 
from conditions amenable to medical intervention 
account for 5% of inequalities in the rate of death 
from any cause. However, these inequalities are 
larger than the European average in Lithuania and 
Estonia, where they contribute to the larger in-
equalities in the rate of death from any cause 
(among men only).
Figure 2 shows the relative inequalities in the 
prevalence of poorer self-assessed health (weight-
ed on the basis of the burden of chronic disease) 
according to education and income level. The rela-
tive index of inequality is greater than 1 in all 
countries, indicating worse health in groups of 
lower socioeconomic status throughout Europe. 
The variation of this measure among countries is 
considerably less than that of inequalities in the 
rate of death from any cause, and the interna-
tional pattern also tends to be different from that 
of death from any cause. In Italy and Spain, edu-
cation-related inequalities in self-assessed health 
are smaller than average, a finding that mirrors 
the smaller education-related inequalities in the 
rate of death from any cause observed in Turin, 
Barcelona, Madrid, and the Basque country. In the 
Baltic region, on the other hand, education-related 
inequalities in self-assessed health are smaller 
than average, whereas education-related inequali-
ties in death from any cause are larger. Income-
related inequalities in self-assessed health are not 
larger in the eastern and Baltic regions than in 
other parts of Europe and are remarkably large in 
the northern and western regions, particularly 
England and Wales, where income inequalities are 
also large (see Table 4 in the Supplementary Ap-
pendix).
In Europe as a whole, both smoking and obe-
sity are more common among people of lower 
education level; education-related inequalities in 
smoking are larger among men, and education-
related inequalities in obesity are larger among 
women (Fig. 3). There are striking differences 
among countries in the magnitude and even the 
direction of these inequalities, however. Large edu-
cation-related inequalities in smoking are seen in 
the northern, western, and continental regions; 
small inequalities (and, among women, even re-
verse inequalities, in which smoking rates are 
higher in groups with more education) are seen in 
the southern region. In the eastern and Baltic re-
gions, the pattern is unclear. Large education-
related inequalities in obesity are seen in the 
southern region, particularly among women, for 
whom the relative indexes of inequality are above 4, 
indicating that the prevalence of obesity among 
those with the least education is more than four 
times higher than that among those with the most 
education. By contrast, education-related inequal-
ities in obesity tend to be smaller than average in 
the eastern and Baltic regions.
Discussion
As compared with our study of inequalities in 
mortality and morbidity related to socioeconom-
ic status in 10 western European countries dur-
ing the 1980s,3 the present, more extensive study 
of the situation during the 1990s and early 2000s 
found much larger among-country variability in 
the magnitude of inequalities in health. Inequal-
ities in mortality from selected causes suggest that 
some variations may be attributable to socioeco-
nomic differences in smoking, excessive alcohol 
consumption, and access to health care. We also 
found among-country variations in the magni-
tude of inequalities in self-assessed health, but in 
a different pattern, precluding a generalization 
from inequalities in mortality to inequalities in 
overall health.
Our study had several limitations. International 
comparability of data on socioeconomic inequal-
ities in health is still imperfect, and the degree 
of comparability is likely to decline with increas-
ing geographical coverage. There are differences 
among countries in various aspects of data col-
lection, and some of these might affect the size 
of inequalities in health, as we have shown previ-
ously.18 We found smaller inequalities in mortality 
in some urban, relatively prosperous southern Eu-
ropean populations that are not necessarily repre-
sentative of the whole of Italy or Spain. Some 
studies have shown, however, that inequalities in 
health tend to be larger in urban than in rural 
areas.19 Our previous study in the 1980s, which 
used national data for Italy and Spain from meth-
odologically less-refined sources, also showed 
smaller inequalities in mortality in these coun-
tries.4,5 We found larger inequalities in mortality 
in the eastern and Baltic regions. All these coun-
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tries except Slovenia, which has smaller inequal-
ities in mortality, provided data from cross-sec-
tional, non-census–linked studies. Although this 
may suggest bias,20 it is also possible that Slove-
nia, which is close to Italy, shares some of the 
favorable characteristics of the southern region.
Internationally comparable data on inequalities 
in specific determinants of mortality and mor-
bidity are scarce, and we could study only smok-
ing and obesity. The contribution to inequality of 
other factors, such as alcohol consumption, use 
of health care, working and housing conditions, 
and psychosocial stressors, could not be studied 
directly.
Both smoking and obesity have been shown to 
contribute to inequalities in health related to socio-
economic status in studies of individual persons 
in some countries.21-23 Obesity, however, is un-
likely to be a major contributor to international 
variations in inequalities in health, because in-
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Figure 2. Relative Inequalities in the Prevalence of Poorer Self-Assessed Health.
Panels A and B show inequalities between persons with the lowest and those with the highest level of education for men and women, 
respectively. Panels C and D show inequalities between persons with the lowest and those with the highest level of income for men and 
women, respectively. In order to make use of the full range of levels of self-assessed health, we calculated the estimated burden of dis-
ease associated with each level on the basis of the number of chronic conditions reported by respondents to these surveys. Relative dif-
ferences in self-reported chronic conditions between answer categories of the self-assessed health question were remarkably similar be-
tween countries and varied only marginally around a multiplicative factor of 1.85 (i.e., each step down on the self-assessed health scale 
was found to be associated with 1.85 times more chronic conditions). On the basis of this analysis, we assigned a weight for burden of 
disease to each category of answer to the question “How is your health in general?” “Very good” was assigned a weight of 1.850 = 1, 
“good” a weight of 1.851 = 1.85, “fair” a weight of 1.852 = 3.42, and “poor” or “very poor” a weight of 1.853 = 6.33. Sensitivity analyses 
showed that the ranking of countries according to the magnitude of inequalities in self-assessed health did not change when these 
weights were varied within the range of observed values.15
The New England Journal of Medicine 
Downloaded from nejm.org on January 9, 2017. For personal use only. No other uses without permission. 
 Copyright © 2008 Massachusetts Medical Society. All rights reserved. 
T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e
n engl j med 358;23 www.nejm.org june 5, 20082478
equalities in obesity related to socioeconomic sta-
tus are large where inequalities in mortality related 
to socioeconomic status, particularly mortality 
from cardiovascular disease, are small (i.e., in the 
southern region). Smoking, on the other hand, 
does appear to be a major explanatory factor. It 
has been well documented that countries in the 
southern region are in an earlier stage of the 
smoking epidemic than countries in the northern, 
western, and continental regions.24,25 We still 
found reverse inequalities in smoking among 
women and small inequalities among men, find-
ings that are consistent with the smaller inequal-
ities in mortality in the southern region, particu-
larly from conditions related to smoking. The 
history of the smoking epidemic is much less well 
documented for the eastern and Baltic regions,26,27 
and it is therefore difficult to determine why in-
equalities in mortality from smoking-related con-
ditions are large, whereas inequalities in smoking 
are often small.
The role of hazardous drinking (daily consump-
tion of large amounts of alcohol-containing bev-
erages, binge drinking, or consumption of surro-
gate alcohols) in generating high mortality rates 
in eastern Europe, particularly among men, has 
been well documented.28-30 We have not been able 
to find comparable survey data on inequalities in 
alcohol consumption related to socioeconomic 
status in eastern Europe, but our analysis of cause-
specific mortality suggests that rates of hazard-
ous drinking are substantially higher in the lower 
than in the higher socioeconomic groups, particu-
larly among men. Low levels of social support, lack 
of control over one’s life, and material hardship, 
combined with a culture that approves of exces-
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Figure 3. Relative Inequalities in the Prevalence of Current Smoking (Panel A) and Obesity (Panel B) between  
Persons with the Lowest and Those with the ighest Level of Education, According to Sex.
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sive alcohol consumption, are likely to be in-
volved.8,9
Although the role of deficiencies in health care 
in the high mortality rates of eastern Europe has 
been pointed out before,31,32 our study demon-
strates the magnitude of inequalities in mortality 
related to socioeconomic status from conditions 
amenable to medical intervention in this part of 
Europe. Our results suggest that inequalities in 
access to good-quality health care have a role in 
generating inequalities in mortality. Inequalities 
in access to health care leading to inequalities in 
survival from chronic conditions may also partly 
explain the discrepancy between our results for 
mortality and those for self-assessed health. In-
equalities in the prevalence of poorer self-assessed 
health are the result of inequalities in both the 
incidence and the duration of health problems, 
which may be shortened by lower survival rates 
among less-educated persons in eastern Europe.
Smoking, obesity, excessive alcohol consump-
tion, and deficiencies in health care represent 
only some of the immediate determinants of in-
equalities in health, and both lifestyle choices and 
patterns of use of health care are likely to be con-
strained by inequalities in general living condi-
tions, as structured by political, economic, social, 
and cultural forces. Within western Europe, there 
is little evidence that among-country variations 
in the magnitude of inequalities in health are re-
lated to variations in political factors. For exam-
ple, Italy and Spain have welfare policies that are 
less generous and less universal than those of 
northern Europe,33,34 but they appear to have sub-
stantially smaller inequalities in mortality, perhaps 
partly because of cultural factors, such as the 
Mediterranean diet and the reluctance of women 
to take up smoking.35,36 Cultural factors seem to 
have prevented differences in access to material 
and other resources in these populations from 
translating into inequalities in lifestyle-related risk 
factors for mortality.
We also found no evidence for systematically 
smaller inequalities in health in countries in 
northern Europe. This is surprising, because these 
countries have long histories of egalitarian poli-
cies, reflected by, among other things, welfare 
policies. These policies provide a high level of so-
cial-security protection to all residents of the coun-
try, resulting in smaller income inequalities and 
lower poverty rates.33,34,37 Our results suggest that 
although a reasonable level of social security and 
public services may be a necessary condition for 
smaller inequalities in health, it is not sufficient. 
Lifestyle-related risk factors have an important role 
in premature death in high-income countries38 and 
also appear to contribute to the persistence of in-
equalities in mortality in the northern region.39
Our study shows that although inequalities in 
health associated with socioeconomic status are 
present everywhere, their magnitude is highly vari-
able, particularly for inequalities in mortality. This 
result implies that there is opportunity to reduce 
inequalities in mortality. Developing policies and 
interventions that effectively target the structural 
and immediate determinants of inequalities in 
health is an urgent priority for public health re-
search.40
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